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1. INTRODUCTION

This introduction section provides information relevant to the other sections of the document and is
incorporated by reference into Sections 2 and 3, below.

The two components of the proposed action are:

(1) the National Marine Fisheries Service’s (NMFS) determination under limit 6 of the ESA 4(d)
rule for listed Puget Sound Chinook salmon and listed Puget Sound steelhead (50 CFR 8
223.203(b)(6)) concerning three hatchery programs in the Dungeness Basin submitted for
review by the Washington Department of Fish and Wildlife (WDFW), with the Jamestown
S’Klallam Tribe as the U.S. v. Washington fish resource co-manager; and,

(2) the Bureau of Indian Affairs’ (BIA) ongoing disbursement of funds to the Jamestown
S’Klallam Tribe for operation and maintenance of the Dungeness River Hatchery programs
listed in Table 1.

Collectively, NMFS and the BIA are the “Action Agencies.” Pursuant to the October 24, 2013, letter
received by NMFS from the BIA, NMFS is the designated lead agency for the conduct of this
consultation (Speaks 2013).

The WDFW and Jamestown S’Klallam Tribe propose to operate three hatchery programs that release
Chinook, coho and pink salmon into the Dungeness Basin (Table 1). Coho and pink salmon produced
from these programs are not listed under the Endangered Species Act (ESA), but the Chinook salmon
are listed. The hatchery programs are operated to conserve at-risk native salmon populations (Chinook
and pink salmon) and partially mitigate for lost natural-origin fish production largely resulting from past
and on-going loss and degradation of natural fish habitat, and impending climate change. The coho
salmon program currently helps meet tribal fishery harvest allocations that are guaranteed through
treaties, as affirmed in U.S. v. Washington (1974). Program-origin Chinook and coho salmon also help
meet Pacific Salmon Treaty harvest sharing agreements with Canada.

Table 1. Programs associated with the proposed actions, including program operator and funding agency.

Hatchery and Genetics Management Plan | Program Operator | Funding Agency
Dungeness River Hatchery Spring Chinook WDEW WDFW. BIA
(Integrated)
Dungeness River Hatchery Pink (Fall-Run) WDFEW WDEW
Salmon (Integrated)
Dungeness River Coho Hatchery Program
(Segregated) WDFW WDFW, BIA

1.1. Background

NMES prepared the biological opinion (opinion), conference opinion, and incidental take statement
portions of this document in accordance with section 7(b) of the ESA of 1973, as amended (16 U.S.C.
1531, et seq.), and implementing regulations at 50 CFR 402. The opinion documents consultation on the
actions proposed by NMFS and the BIA.



We also completed an Essential Fish Habitat (EFH) consultation on the proposed action, in accordance
with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) (16
U.S.C. 1801, et seq.) and implementing regulations at 50 CFR 600.

We completed pre-dissemination review of this document using standards for utility, integrity, and
objectivity in compliance with applicable guidelines issued under the Data Quality Act (section 515 of
the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public Law 106-554).
The document will be available through NMFS’ Public Consultation Tracking System. A complete
record of this consultation is on file at the Sustainable Fisheries Division (SFD) of NMFS in Lacey,
Washington.

1.2.  Consultation History

The HGMPs considered here are part of a more comprehensive recent history of hatchery program
development in Puget Sound. The first hatchery consultations in Puget Sound followed the listing of the
Puget Sound Chinook Evolutionarily Significant Unit (ESU) under the ESA (64 FR 14308, March 24,
1999). In 2005, WDFW and the Puget Sound tribes (*“co-managers”) completed two resource
management plans (RMP-PSTT and WDFW 2004; WDFW and PSIT 2004) as the overarching
frameworks for 114 HGMPs, including HGMPs for the Dungeness hatchery programs. The HGMPs
described how each hatchery program would operate, including effects on listed fish in the Puget Sound
region. In 2004, the co-managers submitted the two RMPs and 114 HGMPs to NMFS for ESA review
under limit 6 of the ESA 4(d) rule (50 C.F.R. 223.203). Of the 114 HGMPs, 75 were state operated
including 27 Chinook salmon programs, 22 coho salmon programs, 2 plans for pink salmon, 4 plans for
chum salmon, 2 plans for sockeye salmon, and 18 HGMPs for steelhead. The Puget Sound Tribes
submitted 38 HGMPs, including 14 programs for Chinook salmon, 13 for coho salmon, 9 for fall chum
salmon, and 2 for steelhead. United States Fish and Wildlife Service (USFWS) submitted 1 HGMP for
its coho salmon program at Quilcene National Fish Hatchery.

Subsequent to the submittal of the plans to NMFS, the Puget Sound steelhead Distinct Population
Segment (DPS) was listed as “threatened” (72 FR 26722, May 11, 2007). On September 25, 2008,
NMFS issued a final 4(d) rule adopting protective regulations for the listed Puget Sound steelhead DPS
(73 FR 55451). In the final rule, NMFS applied the same 4(d) protections to steelhead as were already
adopted for other ESA-listed Pacific salmonids in the region. Accordingly, the co-manager hatchery
plans are now also subject to review for effects on listed steelhead.

Separately from the proposed action reviewed in this opinion, two resource management plans,
encompassing all 114 Puget Sound region HGMPs, were submitted by the co-managers for review by
NMFS, leading to determinations of whether the plans address criteria defined in the ESA 4(d) Rule
Limit 6 for the Puget Sound Chinook Salmon ESU, (where applicable) the Hood Canal Summer Chum
Salmon ESU [see 65 FR 42422 (July 10, 2000), as amended 70 FR 37160 (June 28, 2005)], and in the
4(d) Rule for the Puget Sound Steelhead DPS [73 FR 55451 (September 25, 2008)].

For HGMPs determined through NMFS review to satisfy the 4(d) Rule criteria, ESA section 9 take
prohibitions will not apply to hatchery activities managed in accordance with the plans. To meet NEPA
requirements associated with NMFS's eventual 4(d) determinations on these 114 programs
encompassing the entire Puget Sound region, a Draft Environmental Impact Statement (Draft EIS) was
prepared, to disclose to the public the likely environmental effects of the proposed hatchery programs,
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and of alternative hatchery production scenarios under the programs (NMFS 2014a). The Draft EIS was
released for public review and comment in the summer of 2014. Over the term of NMFS’s preparation
of the Draft EIS, the Puget Sound co-managers made important changes in hatchery programs for
salmon and steelhead, leading to revisions in the hatchery plans reviewed in the Draft EIS. Included in
the revised hatchery plans, which were generally organized and submitted for review on a watershed
basis, was updated information important for analysis of their effects at the individual program and
watershed scale. These updated, watershed-specific hatchery plans are being submitted to NMFS to
replace the 114 HGMPs included in the co-manager resource management plans reviewed in the Draft
EIS. Considering on-going submissions of revised hatchery plans, and public comments on the Draft
EIS, NMFS determined that the EIS would be withdrawn and replaced with NEPA reviews of updated
replacement RMPs, generally organized on a watershed basis (80 FR 15986, March 26, 2015).
Information in the withdrawn EIS, along with public comments received on the Draft EIS, will be
considered by NMFS in subsequent NEPA reviews of watershed-specific hatchery plans. Similarly,
NMFES will conduct ESA reviews of hatchery program effects on listed fish species on a watershed-
specific basis as those plans are received in updated form. Under this watershed-scale approach, NMFS
will evaluate the effects of hatchery programs that are unique to each watershed, including whether the
programs address ESA 4(d) rule criteria for hatchery actions, or warrant coverage under ESA section 10
or 7, as appropriate.

Among the 114 HGMPs were draft plans developed by WDFW with the support of the Jamestown
S’Klallam Tribe describing proposed hatchery programs for Chinook salmon, coho salmon, and pink
salmon in the Dungeness River Basin. The three Dungeness River salmon HGMPs were subsequently
updated by WDFW and the Jamestown S’Klallam Tribe from the plans reviewed in the withdrawn EIS.
On January 18, 2013, the three salmon HGMPs for WDFW’s Dungeness River Hatchery were submitted
to NMFS as final co-manager-agreed plans specific for the Dungeness River watershed (Scott 2013).
WDFW and the Jamestown S’Klallam Tribe requested processing of the three HGMPs under limit 6 of
the 4(d) rule (Missildine 2013). After reviewing the plans, NMFS determined that they included
information sufficient® for the agency to complete its determination of whether the HGMPs addressed
criteria specified in the ESA 4(d) Rule Limit 6 for the Puget Sound Chinook Salmon ESU and in the
4(d) Rule for the Puget Sound Steelhead DPS [73 FR 55451 (September 25, 2008)]. Consultation was
initiated on July 30, 2013. Subsequently, in an October 24, 2013, letter, the BIA requested initiation of
formal consultation on their action of funding the hatchery programs (Speaks 2013); in response, NMFS
included the BIA proposed funding action into the consultation on the hatchery programs themselves.
NMFS is the designated lead agency for the conduct of this consultation (NMFS 2013c).

This consultation evaluates effects of the proposed action on ESA-listed Puget Sound Chinook salmon
and Puget Sound steelhead and their critical habitat, as described in more detail in Section 2.2 and Table
2. The effects associated with implementation of Dungeness River Hatchery salmon production on the
Hood Canal Summer Chum Salmon ESU were previously evaluated by NMFS when consulting
pursuant to ESA section 7 on the eight programs rearing summer chum salmon (NMFS 2002). In that

L“Sufficient” means that an HGMP meets the criteria listed at 50 CFR 223.203(b)(5)(i), which include (1) the purpose of the
hatchery program is described in meaningful and measureable terms, (2) available scientific and commercial information and
data are included, (3) the Proposed Action, including any research, monitoring, and evaluation, is clearly described both
spatially and temporally, (4) application materials provide an analysis of effects on ESA-listed species, and (5) preliminary
review suggests that the program has addressed criteria for issuance of ESA authorization such that public review of the
application materials would be meaningful. However, it does not prejudge the outcome of NMFS’ review to determine
whether the program meets the standard for an exemption from the ESA’s §9 prohibitions.
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consultation, NMFS determined that the effects of other hatchery programs, including the currently
proposed programs in the Dungeness River, had minimal likelihood of adverse effects on Hood Canal
summer chum salmon. The hatchery actions proposed in the 2013 HGMPs are substantively the same as
the actions evaluated and authorized in the previous NMFS biological opinion. The previous evaluation
and authorization of Dungeness River Hatchery plan effects on Hood Canal summer chum salmon
therefore remain valid. For these reasons, effects on Hood Canal summer chum salmon associated with
the proposed salmon HGMPs will not be discussed further in this biological opinion.

This biological opinion is based on information provided in the three Dungeness River Hatchery salmon
HGMPs.

1.3.  Proposed Action

“Action” means all activities, of any kind, authorized, funded, or carried out, in whole or in part, by
Federal agencies.

The two components of the proposed action are:

(1) the National Marine Fisheries Service’s (NMFS) determination under limit 6 of the ESA 4(d)
rule for listed Puget Sound Chinook salmon and listed Puget Sound steelhead (50 CFR §
223.203(b)(6)) concerning three hatchery programs in the Dungeness River watershed
submitted for review by the Washington Department of Fish and Wildlife (WDFW), with the
Jamestown S’Klallam Tribe as the U.S. v. Washington fish resource co-manager; and,

(2) the Bureau of Indian Affairs’ (BIA) dispersal of funds to the Jamestown S'Klallam Tribe in
support of their exercise of off-reservation treaty rights, which the Tribe uses, in part, to
support the operation of the Dungeness River Hatchery programs listed in Table 1.

NMFS describes a hatchery program as a group of fish that have a separate purpose and that may have
independent spawning, rearing, marking and release strategies (NMFS 2008c). The operation and
management of every hatchery program is unique in time, and specific to an identifiable stock and its
native habitat (Flagg et al. 2004). In this specific case, the proposed hatchery programs described in the
January 18, 2013, HGMPs (WDFW 2013a; WDFW 2013b; WDFW 2013c) were determined sufficient
for formal consultation (Jones 2013; WDFW 2013a; WDFW 2013b; WDFW 2013c). One of the
hatchery programs releases ESA-listed Chinook salmon (WDFW 2013a), and two hatchery programs
release non-ESA listed pink (WDFW 2013b) and coho salmon (WDFW 2013c) into the Dungeness
River watershed. All of the programs are currently operating, and all three salmon hatchery programs
raise fish native to the Dungeness River.

The hatchery programs are designed to help meet fish loss mitigation responsibilities, partially off-
setting adverse impacts on natural-origin salmon and their habitat resulting from past and on-going
human developmental activities in the Dungeness River basin and from climate change. The spring
Chinook and pink salmon programs produce adult fish from the at-risk native stocks for conservation
purposes, with the goal of restoring healthy, naturally spawning, self-sustaining populations of the
species in the Dungeness River watershed. All of the programs also implement salmon population
monitoring activities in marine and fresh waters that are important for tracking the status of listed fish
populations and the effects of the hatchery programs.



1.3.1. Describing the Proposed Action

As described in section 1.8 of the Hatchery and Genetics Management Plans (HGMP) (WDFW 2013a;
WDFW 2013b; WDFW 2013c), the Chinook and pink hatchery programs are integrated? programs
intended to provide conservation benefits. Fish produced from these programs are intended to spawn in
the wild and to fully integrate reproductively with the natural Chinook and pink salmon populations.
The coho salmon program is intended to function for segregated/isolated? purposes to provide harvest
benefits. Dungeness River Hatchery-origin coho salmon are not intended to spawn naturally and are not
intended to establish, supplement, or support any coho salmon populations occurring in the natural
environment. All of the programs are currently operating. All three hatchery programs propagate the
extant salmon stocks native to the Dungeness River.

Facilities associated with the proposed action are:

» Dungeness River Hatchery (RM 10.5 on the Dungeness River)

* Hurd Creek Hatchery (RM 0.2 on Hurd Creek, tributary to the Dungeness River at RM 2.7)

* Mainstem Dungeness River weir (RM 2.5 on the Dungeness River)

» Gray Wolf Acclimation Pond (RM 1.0 on the Gray Wolf River, tributary to the Dungeness River
at RM 15.8)

» Upper Dungeness Acclimation Site (RM 15.8 on the Dungeness River)

» Cooper Creek (local name; unnamed tributary [WRIA 18.0017] to the Strait of Juan de Fuca 1.6
miles east of the Dungeness River mouth)

In addition, adult salmon would be collected for use as broodstock in the lower Dungeness River,
downstream of Dungeness River Hatchery, through opportunistic seining, gaffing, dip-netting, or hook-
and-line collection. Monitoring and evaluation activities would occur at the hatcheries and in their
immediate vicinities in Hurd Creek, Gray Wolf River, and in the Dungeness River extending from the
mouth of the Dungeness River upstream to the limits of anadromous fish access (impassable falls at RM
18.7 [Haring 1999])).

Activities included in the plans are as follows:

e Broodstock collection at WDFW’s Dungeness River Hatchery through operation of weirs, fish
traps, hatchery collection ponds, and by various other methods in the lower 3.5 miles of the
Dungeness River;

e Transport of Chinook salmon broodstock from Dungeness River Hatchery to Hurd Creek
Hatchery;

¢ Holding, identification, and spawning of adult fish at Dungeness River Hatchery, Hurd Creek
Hatchery, or on-site at the point of pink salmon capture in the lower Dungeness River collection
location;

e Egg incubation at Dungeness River Hatchery and Hurd Creek Hatchery and fish rearing at
Dungeness River Hatchery, Hurd Creek Hatchery, Gray Wolf Acclimation Pond, and the Upper
Dungeness Acclimation Site;

e Release of up to: 200,000 juvenile Chinook salmon (e.g., 150,000 subyearling and 50,000
yearlings) from Dungeness River Hatchery, Hurd Creek Hatchery, Gray Wolf Acclimation Pond,

2 These terms are defined in Section 2.4.1.



1.3.1.1.

and the Upper Dungeness Acclimation Site; 500,000 yearling coho salmon from Dungeness
River Hatchery; 2,000 coho salmon fry transferred and planted into Cooper Creek by local
schools; and 100,000 pink salmon fry released from Hurd Creek Hatchery;

Monitoring and evaluation activities to assess the performance of the programs in meeting
conservation, harvest augmentation, and listed fish risk minimization objectives.

Proposed hatchery broodstock collection

Broodstock origin and number: Up to 112 Chinook salmon adults, 110 fall-run pink salmon
adults, and 500 coho salmon adults will be collected from returns to the Dungeness River for use
as hatchery broodstock each year. These numerical collection objectives assume a 50-50 sex
ratio in annual collections of each species.

Proportion of natural-origin fish in the broodstock (pNOB): The proposed action does not
include specifically targeting natural- or hatchery-origin adults in broodstock collection,
therefore the proportion of natural-origin fish collected as broodstock will be approximately
equivalent to the proportion present in the total annual return of Dungeness Chinook salmon to
the lower Dungeness River where broodstock collection occurs. For the two years (2010 and
2011) for which data are available — years when the program relied on broodstock collected from
the river rather than from fish originating from a now-terminated captive broodstock program
(Marlowe et al. 2001) — 21.6% of the adult fish collected were natural-origin Chinook salmon.
All hatchery-origin Chinook salmon are identified by presence of a coded-wire tag (CWT).
Broodstock selection: A representative sample from throughout the total adult Chinook salmon
return will be collected for use as broodstock.

Method and location for collecting broodstock: Chinook and coho salmon broodstock will be
collected as volunteers to the Dungeness River Hatchery trap through the facility’s ladder.
Chinook salmon adults will also be collected at the mainstem weir and trap at river mile (RM)
2.5 continuously attended by on-site staff, and through opportunistic gillnetting and gaffing
operations in the lower river. Pink salmon adults are collected in the lower 3.5 miles of the
Dungeness River using the mainstem river weir and trap, and through opportunistic seining,
gaffing, and dip-netting. Other methods (e.g., noodling (capture by hand) or snagging) may also
be used to collect broodstock.

Duration of collection: Dungeness River Hatchery will operate its fish ladder and trap from mid-
May through February to collect Chinook and coho salmon as broodstock. The mainstem weir is
operated to collect Chinook salmon from May (if feasible given flow levels) through the end of
September. Collection of Chinook and pink salmon broodstock in the lower river occurs from
July through September.

Encounters during sorting and handling with ESA-listed fish, adults and juveniles: ESA-listed
natural- and hatchery-origin Chinook salmon will be collected for use as broodstock to meet goal
egg take levels at proportions of the total adult return equivalent to the run at large each year.
Adults collected surplus to broodstock needs will be returned to the river upstream to spawn
naturally. ESA-listed steelhead are not expected to be encountered, as they are unlikely to
volunteer to Dungeness River Hatchery trap — the only broodstock collection location operating
during the adult steelhead migration period. Listed juvenile Chinook salmon and steelhead are
unlikely to be encountered and handled through the methods used to collect salmon broodstock,
and at the time broodstock collection facilities are operated.



1.3.1.2.  Proposed mating protocols (ESA-listed Chinook salmon only)

e All available mature Chinook salmon collected from returns to the river are used for spawning.

e Adults held as broodstock are chosen at random for spawning, without consideration for age or
size. The program goal is to conduct matings at a 1:1 sex ratio whenever possible.

e Factorial 2x2 crosses are the preferred method used for mating, but if necessary, other
combinations would be applied to maximize genotypic diversity. In 2x2 crosses, eggs from two
females would be split into two separate containers per female, and milt from two males would
be split into two separate containers per male. Eggs and milt would then be mixed in all possible
pairwise combinations.

1.3.1.3.  Proposed protocols for each release group

e Life stage: Chinook salmon: Subyearlings at 50 fish per pound (fpp) and yearlings at 9 fpp.
Coho salmon: Yearlings at 17 fpp and fry at 200 fpp. Pink salmon: Fry at 450 fpp.

e Acclimation (Y/N): Yes. Chinook salmon at Dungeness River Hatchery, Hurd Creek Hatchery,
Gray Wolf Acclimation Pond, and Upper Dungeness Acclimation Pond. All yearling coho
salmon and pink salmon fry would be acclimated at Dungeness River Hatchery.

e Volitional release (Y/N): Chinook salmon: Yes. Coho salmon yearlings: Yes. Pink salmon: No.

o External mark(s): All Chinook salmon are released without an external mark because they are
produced for population recovery purposes. All coho salmon yearlings are marked with an
adipose fin clip; fry are unmarked. All pink salmon fry are marked with an adipose fin clip.

e Internal marks/tags: All Chinook salmon are marked with a CWT (whose tag numbers are
sufficient to identify release strategy and location). Coho and pink salmon are released without
any internal marks or tags.

e Maximum number released: Maximum annual production will be 150,000 subyearling and
50,000 yearling Chinook salmon; 500,000 coho salmon yearlings and 2,000 coho salmon fry;
and 100,000 pink salmon fry.

e Release location(s): Chinook subyearlings: Dungeness River Hatchery (RM 10.5 on the
Dungeness River); Gray Wolf Acclimation Pond (RM 1.0 on the Gray Wolf River, tributary to
the Dungeness River at RM 15.8); and Upper Dungeness Acclimation Site (RM 15.8 on the
Dungeness River). Chinook yearlings: Hurd Creek Hatchery (RM 0.2 on Hurd Creek, tributary to
the Dungeness River at RM 2.7; Coho salmon yearlings and pink salmon fry: Dungeness River
Hatchery (RM 10.5 on the Dungeness River); Coho salmon fry: Cooper Creek (RM 0.1 on
Cooper Creek, tributary to the Strait of Juan de Fuca, 1.2 miles east of the Dungeness River
mouth).

e Time of release: Chinook salmon subyearlings in June; yearlings in April. Coho salmon:
Yearlings and fry in May-June. Pink salmon fry: April/May.

e Fish health certification: Reporting and control of specific fish pathogens will be conducted in
accordance with the Co-Managers of Washington Fish Health Policy.



1.3.1.4. Proposed adult management (listed Chinook salmon)

1.3.15.

Anticipated number or range in hatchery fish returns originating from this program: Assuming
smolt to adult return rates of 0.5% for subyearlings and 1.0% for yearlings (WDFW hatchery
goal levels from Fuss and Ashbrook, 1995), the proposed Dungeness River Hatchery Spring
Chinook program may produce 1,250 adults (total survival to fisheries and escapement). The
program is operated as a conservation program for native stock population recovery purposes.
Natural spawning by hatchery-origin fish is an intent of the program, given the critically
depressed status of the native, natural-origin component of the population. Recent, post-captive
brood program data (2005 - 2013) indicate that an annual average of 64% of naturally spawning
fish are first generation hatchery-origin Chinook salmon.

Removal of hatchery-origin fish and the anticipated number of natural-origin fish encountered:
Annual broodstock collection will lead to the removal from the river of up to 112 adults, and
unintentional mortality of up to 18 adults resulting from collection actions applied. Of this total,
approximately 36% may be natural-origin Chinook salmon, assuming continuation of recent year
hatchery- and natural-origin fish contribution levels to the total escapement.

Appropriate uses for hatchery fish that are removed: Hatchery broodstock, human consumption
(e.g., food banks), and in-stream marine-derived nutrient enhancement.

Are hatchery fish intended to spawn naturally (Y/N): Yes

Performance standard for pHOS (proportion of naturally spawning fish that are of hatchery-
origin): There is no pHOS standard proposed for the Chinook salmon program.

Performance standard for stray rates into natural spawning areas: Hatchery-origin fish are
intended to spawn naturally and there is no stray rate standard proposed for this program.

Proposed research, monitoring, and evaluation

Adult sampling, purpose, methodology, location, and the number of ESA-listed fish handled:
All juvenile Chinook salmon produced through the Dungeness River Chinook Hatchery program
are identified with distinct otolith marks, CWT, or blank wire tags to allow for evaluation of
program performance and effects on listed Chinook salmon. WDFW will monitor Chinook,
coho, and pink salmon escapement to the Dungeness River to estimate the number of tagged,
untagged, and adipose fin clipped adult fish escaping to the river each year. This monitoring will
allow for assessment of the status of the target populations for recovery, and the success of the
programs in achieving restoration (Chinook and pink salmon) or harvest augmentation (coho
salmon) objectives.

Juvenile sampling, purpose, methodology, location, and the number of ESA-listed fish handled:
WDFW’s Wild Salmon Production Evaluation Unit operates a juvenile salmonid out-migrant
trap in the mainstem Dungeness River (RM 0.5) to estimate wild juvenile salmonid production.
The effects of the juvenile out-migrant trapping program on listed salmon have been reviewed
and authorized through a separate ESA consultation.



1.3.1.6.  Proposed operation, maintenance, and construction of hatchery facilities

e Water source(s) and quantity for hatchery facilities: Four hatchery facilities are operated to
support the three proposed salmon hatchery programs. The Dungeness River Hatchery facility
uses surface water exclusively, withdrawn through three water intakes on the Dungeness River
and one on Canyon Creek, an adjacent tributary. The Hurd Creek Hatchery facility uses a
combination of groundwater withdrawn from five wells, and surface water withdrawn from Hurd
Creek for fish rearing and as an emergency back-up source. The Gray Wolf Acclimation Pond is
supplied with surface water that is gravity fed from the Gray Wolf River. The Upper Dungeness
Acclimation Ponds are supplied with pumped surface water from the Dungeness River.,
Dungeness River Hatchery may withdraw up to 40 cfs of surface water from the Dungeness
River and up to 8.5 cfs from Canyon Creek. Hurd Creek Hatchery may withdraw up to 1.4 cfs
from Hurd Creek. Up to 1.0 cfs may be withdrawn from the Gray Wolf River for operation of
the Gray Wolf Acclimation Pond program, and up to 1.0 cfs withdrawn from the Dungeness
River for the Upper Dungeness Acclimation Pond program. Assuming hatchery water
withdrawals at maximum permitted levels, up to 62 percent of the water during the lowest
streamflow on record (65 cfs) or 50 percent of the 99 percent exceedance low flow (80 cfs) in the
Dungeness River could be temporarily diverted into Dungeness River Hatchery to support the
three salmon hatchery programs, and 13 percent of the water in the river could be withdrawn
during median flows (299 cfs). The distance between the intake and discharge point for water
used for fish rearing is 4,460 feet (unpublished data from D. Gombert, WDFW, pers. comm.,
December 19, 2013), so flow volumes in the Dungeness River over that distance could be
affected. Under worst case circumstances, if water was withdrawn at the permitted maximum
level during the summer-time low flow period, up to 100 percent of the water in Canyon Creek
could potentially be temporarily diverted into Dungeness Hatchery for discharge into the
Dungeness River at the hatchery outfall. Withdrawal under these worst case circumstances
would potentially affecting flow volumes in lower Canyon Creek and a stretch of the Dungeness
River adjacent to the hatchery, given the relative locations of the water withdrawal and discharge
points (WDFW 2014). Up to 70 percent of the water in Hurd Creek could be withdrawn for
emergency use only (if pumps for wells fail) for the Chinook and fall-run pink salmon rearing
programs, potentially affecting 1,720 feet of the creek between the surface water intake and the
hatchery discharge point (unpublished data from D. Gombert, WDFW, pers. comm., December
19, 2013). Up to 0.5 percent of the flow in the Gray Wolf River could be used for the Chinook
salmon acclimation pond program on the tributary, affecting flows in no portion of the river
because the water intake and discharge points are in the same location. The Upper Dungeness
River Ponds program could potentially use a maximum of 0.3 percent of the surface water in the
Dungeness River at the point of water withdrawal. Because the water intake and discharge points
for the ponds are in the same location, flows in any portion of the river would be unaffected.

Water withdrawals up to maximum levels would only occur during the spring months, when fish
sizes and rearing water needs at the hatcheries are highest, and flows in surface waters are at
seasonal maximums. The four hatchery facilities have current surface water right permits issued
by WDOE authorizing water withdrawals up to the amounts identified as maximums. Surface
water withdrawal rights are formalized through Washington State water right permits # S2-
06221 (25 CFS) & S2-21709 (15 CFS) for the Dungeness River and # S2-00568 (8.5 CFS) for
Canyon Creek. Hurd Creek Hatchery water rights are formalized through permit # G2-24026.



Monitoring and measurement of water usage are reported in monthly National Pollutant
Discharge Elimination System (NPDES) reports to WDOE.

Water diversions meet NMFS screen criteria (Y/N): No. The main water intake on the
Dungeness River mainstem where most water is currently withdrawn for fish production at
Dungeness River Hatchery is not screened to be in compliance with current NMFS fish passage
guidelines (NMFS 1994)) to protect juvenile fishes. However, screening at this location is only
out of compliance during high flow events. Screening for a siphon water intake upstream from
the mainstem hatchery water intake is out of compliance with NMFS screening guidelines, as is
the water intake structure on Canyon Creek where additional water for fish rearing may be
withdrawn during the winter months. The surface water emergency backup intake screens for
Hurd Creek Hatchery are in compliance with earlier federal guidelines (NMFS 1995, 1996), but
do not meet criteria specified more recently by NMFS (2011b) (WDFW 2013a).

Permanent or temporary barriers to juvenile or adult fish passage (Y/N): Yes. The Canyon
Creek water intake supplying Dungeness River Hatchery is adjacent to a small dam that
completely blocks access to upstream salmon spawning habitat. NMFS has completed informal
consultation with the U.S. Army Corps of Engineers (Corps) on their issuance of a permit to the
WDFW for construction of a vertical slot fish ladder in the diversion dam on Canyon Creek
(NMFS 2013b), expected to be complete by fall 2017 (A. Carlson, WDFW, pers. comm., April
24, 2015). NMFS concluded that effects of the construction would not be likely to adversely
affect ESA-listed species. When completed, the ladder will allow unimpeded upstream and
downstream passage by migrating salmon and steelhead encountering the Canyon Creek
diversion dam, and the water intake structure will be in compliance with NMFS (2011b) fish
passage criteria. WDFW operates a temporary weir and trap on Dungeness River at RM 2.5 to
collect Chinook salmon broodstock from May (if flows allow weir placement) through
September. This temporary weir structure will be a barrier to upstream fish migration when in
operation.

Instream structures (Y/N): Yes. There are instream diversions associated with hatchery water
intake structures at RM 10.5 in the Dungeness River, on Canyon Creek at RM 0.2, and on Hurd
Creek at RM 2.7.

Streambank armoring or alterations (Y/N): No. No new construction, armoring, or streambank
alterations are proposed as part of the hatchery program actions. Minor armoring would be
maintained at three locations, at the diversion structure, water return, and at the entrance to the
fish ladder.

Pollutant discharge and location(s): All Dungeness River Hatchery programs operate under
National Pollutant Discharge Elimination System (NPDES) permit number WAG 13-1037.
Under its NPDES permit, Dungeness River Hatchery operates an off-line settling pond and
artificial wetland to remove effluent before the water is released back into the Dungeness River
(WDFW 2013a). Although under the 20,000 pounds per year fish production criteria set by
WDOE as the limit for concern regarding hatchery effluent discharge effects, at Hurd Creek
Hatchery, WDFW has constructed a two-bay pollution abatement pond to treat water prior to its
release into Hurd Creek. The fish rearing ponds on the Gray Wolf River and the Upper
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Dungeness River also have low annual fish production levels, below those for which a NPDES
permit is required.

1.3.2. Interrelated and Interdependent Actions

“Interrelated actions” are those that are part of a larger action and depend on the larger action for their
justification. “Interdependent actions” are those that have no independent utility apart from the action
under consideration. In determining whether there are interrelated and interdependent actions that
should be considered in this consultation, NMFS has considered whether fisheries impacting Dungeness
River Hatchery program fish are interrelated or interdependent actions that are subject to analysis in this
opinion.

Within the Dungeness River action area, recreational fisheries and tribal commercial and ceremonial and
subsistence fisheries occur, targeting unlisted coho salmon produced by the proposed coho salmon
hatchery program. These fisheries are managed by the Jamestown S’Klallam Tribe and WDFW, and
occur within the Dungeness River and Dungeness Bay. The proposed Chinook and pink salmon
conservation hatchery programs (WDFW 2013a; WDFW 2013b) and the coho salmon program (WDFW
2013c) analyzed in this opinion also contribute to regional fisheries outside of the Dungeness River
watershed. Fisheries inside and outside of the action area support values associated with Treaty-
reserved fishing rights recognized by the Federal courts, and help to meet Pacific Salmon Treaty harvest
sharing agreements with Canada. The effects of all fisheries that incidentally harvest ESA-listed fish
species originating from the Dungeness River, including fisheries within the action area directed at
Dungeness River Hatchery coho salmon, have been evaluated through a separate NMFS ESA
consultation (NMFS 2015b). After reviewing the current status of the listed species and critical habitat,
the environmental baseline within the action area, the effects of the proposed action, any effects of
interrelated and interdependent activities, and cumulative effects, NMFS’ concluded that proposed Puget
Sound region harvest actions are not likely to jeopardize the continued existence of the Puget Sound
Chinook Salmon ESU or the Puget Sound Steelhead DPS or adversely modify designated critical habitat
for the two listed species (NMFS 2015b). For these reasons, fisheries inside and outside of the
Dungeness River/Dungeness Bay action area are not interrelated and interdependent with respect to the
proposed action, and their effects, along with the effects of past fisheries in the action area, are included
in the Environmental Baseline.

1.4. Action Area

The “action area” means all areas to be affected directly or indirectly by the proposed action, in which
the effects of the action can be meaningfully detected measured, and evaluated and not merely the
immediate area involved in the action (50 CFR 402.02). The action area resulting from this analysis
includes the Dungeness River watershed, its tributaries, and nearshore marine waters of Dungeness Bay
(Figure 1), including all marine waters of the bay south and westerly of Dungeness Spit. These areas
include the hatchery facilities and places where Dungeness River salmon are proposed to be collected as
broodstock, spawned, incubated, reared, acclimated, and released.

NMFS also considered whether the marine areas of Puget Sound outside of Dungeness Bay and in the
ocean are affected by the proposed action and therefore should be included in the action area. The
potential concerns are relationships between Dungeness River Hatchery salmon production, and mixed
stock fisheries harvest, contribution to the marine food web, and density-dependent interactions
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affecting salmon growth and survival in the marine environment. However, NMFS has determined that,
based on best available science, it is not possible to establish any meaningful causal connection between
hatchery production on the scale anticipated in the proposed action and any such effects.
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Figure 1. The Dungeness River watershed, adjacent eastern Strait of Juan de Fuca tributaries, and location of
Dungeness River Hatchery facilities where the proposed HGMPs would be implemented.

2. ENDANGERED SPECIES ACT: BioLoGICAL OPINION, CONFERENCE OPINION, AND INCIDENTAL
TAKE STATEMENT

The ESA establishes a national program for conserving threatened and endangered species of fish,
wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of the ESA,
Federal agencies must ensure that their actions are not likely to jeopardize the continued existence of
endangered or threatened species, or adversely modify or destroy their designated critical habitat. Per the
requirements of the ESA, Federal action agencies consult with NMFS and section 7(b)(3) requires that,
at the conclusion of consultation, NMFS provides an opinion stating how the agency’s actions would
affect listed species and their critical habitat. If incidental take is expected, section 7(b)(4) requires
NMFS to provide an incidental take statement (ITS) that specifies the impact of any incidental taking
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and includes non-discretionary reasonable and prudent measures and terms and conditions to minimize
such impacts.

2.1.  Approach to the Analysis

This biological opinion includes both a jeopardy analysis and an adverse modification analysis. The
jeopardy analysis relies upon the regulatory definition of “to jeopardize the continued existence of a
listed species,” which is “to engage in an action that would be expected, directly or indirectly, to reduce
appreciably the likelihood of both the survival and recovery of a listed species in the wild by reducing
the reproduction, numbers, or distribution of that species” (50 CFR 402.02). Therefore, the jeopardy
analysis considers both survival and recovery of the species.

This biological opinion relies on the definition of "destruction or adverse modification”, which is "a
direct or indirect alteration that appreciably diminishes the value of critical habitat for the conservation
of a listed species. Such alterations may include, but are not limited to, those that alter the physical or
biological features essential to the conservation of a species or that preclude or significantly delay
development of such features” (81 FR 7214, February 11, 2016). We will use the following approach to
determine whether the proposed action is likely to jeopardize a listed species or destroy or adversely
modify critical habitat:

e First, the current range-wide status of listed species and designated critical habitat likely to be
adversely affected by the proposed action are described in Section 2.2,

e Next, the environmental baseline in the action area is described in Section 2.3.

e In Section 2.4, we consider how the proposed action would affect the species’ abundance,
productivity, spatial structure, and diversity and the proposed action’s effects on critical habitat
features.

e Section 2.5 describes the cumulative effects in the action area, as defined in our implementing
regulations at 50 CFR 402.02.

e In Section 2.6, the status of the species and critical habitat (Section 2.2), the environmental
baseline (Section 2.3), the effects of the proposed action (Section 2.4), and cumulative effects
(Section 2.5) are integrated and synthesized to assess the effects of the proposed action on the
survival and recovery of the species in the wild and on the conservation value of designated
critical habitat.

e Our conclusions regarding jeopardy and the destruction or adverse modification of critical
habitat are presented in Section 2.7.

e If our conclusion in Section 2.7 is that the proposed action is likely to jeopardize the continued
existence of a listed species or destroy or adversely modify designated critical habitat, we must
identify a "Reasonable and Prudent Alternative” (RPA) to the action in Section 2.8.

ESA-listed anadromous salmonid species in the action area (see Section 1.4) are listed in Table 2. The
ESA-listed threatened Coastal-Puget Sound bull trout (Salvelinus confluentus) DPS is administered by
the U.S. Fish and Wildlife Service (USFWS). Effects on bull trout associated with the NMFS 4(d) rule
determination for the proposed hatchery salmon programs have been addressed through a separate ESA
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section 7 consultation with USFWS. In completing its consultation, USFWS determined that the NMFS
action is not likely to jeopardize the continued existence of the bull trout DPS, or to destroy or adversely
modify designated critical habitat for the DPS (USFWS 2016). Research and monitoring specifically
directed at bull trout in the action area are considered separate actions which would be the subject of
separate section 7 consultations (NMFS 2015b). These actions will not be considered as part of the
proposed salmon hatchery-related actions addressed in this opinion.

In addition, NMFS has further determined that the proposed action would have no effect on other ESA-
listed species under NMFS regulatory purview, including Pacific eulachon, southern resident killer
whales, or rockfish. This determination is based on the likely absence of any adverse effects on any of
these species, considering the very small proportion of the total numbers of fish present in the areas
these ESA-listed species occur that would be represented by Dungeness River Hatchery-origin salmon.
Based on these no effect determinations, these species will not be addressed further in this opinion.

2.2.  Range-wide Status of the Species and Critical Habitat

This opinion examines the status of each species and designated critical habitat that would be affected
by the proposed action. The species and the designated critical habitat that are likely to be affected by
the proposed action, and any existing protective regulations, are described in Table 2. Status of the
species is the level of risk that the listed species face based on parameters considered in documents such
as recovery plans, status reviews, and ESA listing determinations. The species status section helps to
inform the description of the species’ current “reproduction, numbers, or distribution” as described in 50
CFR 402.02. The opinion also examines the status and conservation value of critical habitat in the
action area and discusses the current function of the essential physical and biological features that help
to form that conservation value.

Table 2. Federal Register notices for the final rules that list species, designate critical habitat, or apply protective
regulations to ESA listed species considered in this consultation.

Species Listing Status Critical Habitat Erotectl_ve
egulation
Chinook salmon (Oncorhynchus tshawytscha)
Puget Sound Threatened, March ~ September 2, June 28, 2005; 70
24,1999; 64 FR 2005; 70 FR FR 37160
14508 52630
Steelhead (Oncorhynchus mykiss)
Puget Sound Threatened, May September 24, September 25,
11, 2007; 72 FR 2016; 81 FR 9252  2008; 73 FR
26722 55451

For Pacific salmon and steelhead, NMFS commonly uses four parameters to assess the viability of the
populations that, together, constitute the species: abundance, productivity, spatial structure, and diversity
(McElhany et al. 2000). These “viable salmonid population” (\VVSP) criteria therefore encompass the
species’ “reproduction, numbers, or distribution” as described in 50 CFR 402.02. When these
parameters are collectively at appropriate levels, they maintain a population’s capacity to adapt to
various environmental conditions and allow it to sustain itself in the natural environment. These
parameters or attributes are substantially influenced by habitat and other environmental conditions.
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“Abundance” generally refers to the number of naturally-produced adults (i.e., the progeny of naturally-
spawning parents) in the natural environment.

“Productivity,” as applied to viability factors, refers to the entire life cycle; i.e., the number of naturally-
spawning adults (i.e., progeny) produced per naturally spawning parental pair. When progeny replace or
exceed the number of parents, a population is stable or increasing. When progeny fail to replace the
number of parents, the population is declining. McElhany et al. (2000) use the terms “population
growth rate” and “productivity” interchangeably when referring to production over the entire life cycle.
They also refer to “trend in abundance,” which is the manifestation of long-term population growth rate.

“Spatial structure” refers both to the spatial distributions of individuals in the population and the
processes that generate that distribution. A population’s spatial structure depends fundamentally on
accessibility to the habitat, on habitat quality and spatial configuration, and on the dynamics and
dispersal characteristics of individuals in the population.

“Diversity” refers to the distribution of traits within and among populations. These range in scale from
DNA sequence variation at single genes to complex life history traits (McElhany et al. 2000).

In describing the range-wide status of listed species, we rely on viability assessments and criteria in TRT
documents and recovery plans, when available, that describe VSP parameters at the population, major
population group (MPG), and species scales (i.e., salmon ESUs and steelhead DPSs). For species with
multiple populations, once the biological status of a species’ populations and MPGs have been
determined, NMFS assesses the status of the entire species. Considerations for species viability include
having multiple populations that are viable, ensuring that populations with unique life histories and
phenotypes are viable, and that some viable populations are both widespread to avoid concurrent
extinctions from mass catastrophes and spatially close to allow functioning as meta-populations
(McElhany et al. 2000).

2.2.1. Puget Sound Chinook Salmon ESU
2.2.1.1.  Life History and Status

Chinook salmon, Oncorhynchus tshawytscha, exhibit a wide variety of life history patterns that include:
variation in age at seaward migration; length of freshwater, estuarine, and oceanic residence; ocean
distribution; ocean migratory patterns; and age and season of spawning migration. Two distinct races of
Chinook salmon are generally recognized: “stream-type” and “ocean-type” (Healey 1991; Myers et al.
1998). The proposed action evaluates a program that produces “ocean-type” Chinook salmon, which
have very different characteristics compared to “stream type” Chinook salmon. Ocean-type Chinook
salmon reside in coastal ocean waters for 3 to 4 years compared to stream-type Chinook salmon that
spend 2 to 3 years and exhibit extensive offshore ocean migrations. They also enter freshwater later,
upon returning to spawn, than stream-type Chinook salmon: June through September compared to
March through July (Myers et al. 1998). Ocean-type Chinook salmon use different areas — they spawn
and rear in lower elevation mainstem rivers and they typically reside in fresh water for no more than 3
months compared to stream-type fish, such as spring-run Chinook salmon, that spawn and rear high in
the watershed and reside in freshwater for a year.
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Status of the species is determined based on the abundance, productivity, spatial structure, and diversity
of its constituent natural populations. Best available information indicates that the species, in this case,
the Puget Sound Chinook ESU, is at high risk and is threatened with extinction (Table 2)(NWFSC
2015). NMFS issued results of a five-year species status review on August 15, 2011 (76 FR 50448), and
concluded that Puget Sound Chinook salmon should remain listed as threatened under the ESA.

NMFES adopted the recovery plan for Puget Sound Chinook on January 19, 2007 (72 FR 2493). The
recovery plan consists of two documents: the Puget Sound Salmon Recovery Plan prepared by the
Shared Strategy for Puget Sound and NMFS’ Final Supplement to the Shared Strategy Plan. The
recovery plan describes the population structure, identifies populations essential to recovery of the ESU,
establishes recovery goals for most of the populations, and recommends habitat, hatchery and harvest
actions designed to contribute to the recovery of the ESU. The plan adopts ESU and population level
viability criteria recommended by the Puget Sound Technical Recovery Team (PSTRT)(Ruckelshaus et
al. 2002). The PSTRT’s Biological Recovery Criteria will be met when the following conditions are
achieved:

1. All watersheds improve from current conditions, resulting in improved status for the species;

2. At least two to four Chinook salmon populations in each of the five biogeographical regions of
Puget Sound attain a low risk status over the long-term;

3. At least one or more populations from major diversity groups historically present in each of the
five Puget Sound regions attain a low risk status;

4. Tributaries to Puget Sound not identified as primary freshwater habitat for any of the 22
identified populations are functioning in a manner that is sufficient to support an ESU-wide
recovery scenario;

5. Production of Chinook salmon from tributaries to Puget Sound not identified as primary
freshwater habitat for any of the 22 identified populations occurs in a manner consistent with ESU
recovery.

Spatial Structure and Diversity. The PSTRT determined that 22 historical natural populations currently
contain Chinook salmon and grouped them into five biogeographical regions (BGRs), based on
consideration of historical distribution, geographic isolation, dispersal rates, genetic data, life history
information, population dynamics, and environmental and ecological diversity ( Figure 2; Table 3).
Based on genetic and historical evidence reported in the literature, the TRT also determined that there
were 16 additional spawning aggregations or populations in the Puget Sound Chinook Salmon ESU that
are now putatively extinct® (Ruckelshaus et al. 2006).

3 1t was not possible in most cases to determine whether these Chinook salmon spawning groups historically represented
independent populations or were distinct spawning aggregations within larger populations.
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Figure 2. Populations delineated by NMFS for the Puget Sound Chinook salmon ESU (SSPS 2005b) and their
assigned Population Recovery Approach tier status (NMFS 2010). Note: Dosewallips, Duckabush and Hamma
Hamma River Chinook salmon are aggregated as the “Mid Hood Canal” population.

The ESU encompasses all runs of Chinook salmon from rivers and streams flowing into Puget Sound,
including the Strait of Juan de Fuca from the Elwha River eastward, and rivers and streams flowing into
Hood Canal, South Sound, North Sound, and the Strait of Georgia in Washington. We use the term
*“Puget Sound’’ to refer to this collective area for salmon. As of 2014, there are 22 artificial propagation
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programs (described in individual HGMPSs) producing Chinook salmon that are included as part of the
listed ESU: Kendall Creek Hatchery, Skookum Creek Hatchery, Marblemount Hatchery (two HGMPs -
spring and summer-run), Harvey Creek Hatchery, Brenner Creek Hatchery, Whitehorse Springs
Hatchery, Wallace River Hatchery, Tulalip Hatchery, Issaquah Hatchery, Soos Creek Hatchery (includes
Icy Creek and Palmer Ponds programs), White River Hatchery, White Acclimation Ponds, Hupp Springs
Hatchery, Voights Creek Hatchery, Clarks Creek (Diru Creek) Hatchery, Clear Creek Hatchery, Kalama
Creek Hatchery, George Adams Hatchery, Hamma Hamma Hatchery, Dungeness River/Hurd Creek
Hatchery, and Elwha Channel Hatchery (64 FR 14308, March 24, 1999; 70 FR 37160, June 28, 2005; 71
FR 20802, April 14, 2014).

Table 3. Extant Puget Sound Chinook salmon populations by biogeographical region (NMFS 2006).

Biogeographical Region Population (Watershed)

North Fork Nooksack River
South Fork Nooksack River
Elwha River
Dungeness River
Skokomish River
Mid Hood Canal River
Skykomish River (late)
Snoqualmie River (late)
North Fork Stillaguamish River (early)
South Fork Stillaguamish River (moderately early)
Upper Skagit River (moderately early)
Lower Skagit River (late)
Upper Sauk River (early)
Lower Sauk River (moderately early)
Suiattle River (very early)
Upper Cascade River (moderately early)
Cedar River (late)
Sammamish River (late)
) Green/Duwamish River (late)
Central/South Puget Sound Basin Puyallup River (late)
White River (early)
Nisqually River (late)
NOTE: NMFS has determined that the bolded populations in particular are essential to recovery of the Puget
Sound ESU (NMFS 2006). In addition, at least one other population within the Whidbey Basin (one each of the

early, moderately early and late run-timing) and Central/South Puget Sound Basin (one late run-timing) regions
would need to be viable for recovery of the ESU.

Strait of Georgia

Strait of Juan de Fuca

Hood Canal

Whidbey Basin

Indices of spatial distribution and diversity have not been developed at the population level, though
diversity at the ESU level is declining. Abundance is becoming more concentrated in fewer populations
and regions within the ESU. Abundance has increased particularly within the Whidbey Basin Region
(NWFSC 2015). During the last 5-year period (2010-2014) natural-origin escapement in the Strait of
Georgia, Strait of Juan de Fuca, Hood Canal, Whidbey Basin, and Central-South Sound BGR's made up
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1%, 1%, 2%, 70%, and 26% of the natural-origin escapement, respectively (from Table 56 in NWFSC
2015). There is a declining trend in the proportion of natural-origin spawners across the ESU during the
entire time period from 1990 through 2014 (NWFSC 2015).

NMEFS further classified Puget Sound Chinook salmon populations into three tiers based on its
Population Recovery Approach (PRA) using a variety of life history, production and habitat indicators
and the Puget Sound Recovery Plan biological delisting criteria (NMFS 2010; NMFS 2011a) (Figure 2).
NMFS appreciates and understands that there are non-scientific factors, e.g., the importance of a salmon
or steelhead population to tribal culture and economics that are important considerations in salmon and
steelhead recovery. Tier 1 populations are of primary importance for preservation, restoration, and ESU
recovery. Tier 2 populations play a secondary role in recovery of the ESU and Tier 3 populations play a
tertiary role. When NMFS analyzes proposed actions, it evaluates impacts at the individual population
scale for their effects on the viability of the ESU. Impacts on Tier 1 populations would be more likely to
affect the viability of the ESU as a whole than similar impacts on Tier 2 or 3 populations, because of the
primary importance of Tier 1 populations to overall ESU viability.

Abundance and Productivity. Table 4 and Table 5 summarize the available information on current
abundance and productivity and their trends for the Puget Sound Chinook populations including NMFS’
critical and rebuilding thresholds* and recovery plan targets for abundance and productivity. The
information is summarized using updated estimates based on methodologies in the recent status review
of West Coast salmon ESUs (NWFSC 2015) and recent escapement and fisheries data provided by the
co-managers.

Most Puget Sound Chinook salmon populations are well below escapement levels identified as required
for recovery to low extinction risk (Table 4). All populations are consistently below productivity goals
identified in the recovery plan (Table 4). Although trends vary for individual populations across the
ESU, most populations have declined in total natural-origin recruit (NOR) abundance (prior to harvest)
since the last status review. However, most populations exhibit a stable or increasing growth rate in
natural-origin escapement (after harvest) (Table 5). No clear patterns in trends in escapement or
abundance are evident among the five major regions of Puget Sound. No trend was notable for total
ESU escapements. Trends in growth rate of natural-origin escapement are generally higher than growth
rate of natural-origin abundance indicating some stabilizing influence on escapement from past
reductions in fishing-related mortality (Table 5). Survival and recovery of the Puget Sound Chinook
Salmon ESU will depend, over the long term, on effective actions in all H sectors. Many of the habitat
and hatchery actions identified in the Puget Sound Chinook salmon recovery plan are likely to take years
or decades to be implemented and to produce significant improvements in natural population attributes
(NWFSC 2015).

4 The NMFS-derived thresholds are based on population-specific information focused on natural-origin spawners or generic
guidance from the scientific literature using methods which are applied consistently across populations in the ESU. A more
detailed description of the process NMFS used in deriving these population-specific rebuilding and critical thresholds is
presented in Appendix C: Technical Methods - Derivation of Chinook Management Objectives and Fishery Impact Modeling
Methods, Final Environmental Impact Statement, Puget Sound Chinook Harvest Resource Management Plan NMFS. 2004.
Puget Sound Chinook Harvest Resource Management Plan Final Environmental Impact Statement. NMFS Northwest Region
with Assistance from the Puget Sound Treaty Tribes and Washington Department of Fish and Wildlife..

19



Table 4. Estimates of escapement and productivity (recruits/spawner) for Puget Sound Chinook populations. Natural origin escapement
information is provided where available. Populations below their critical escapement threshold are bolded. For several populations, hatchery
contribution to natural spawning data are limited or unavailable. Source: NMFS (2011d).

Nooksack MU 1,937 268 400 500
NF Nooksack 1,638 211 (0.3) 2006 - 3,800 (3.4) 85 (63-94)
SF Nooksack 399 53 (1.7) 2006 - 2,000 (3.6) 84 (62-96)

Skagit Summer/Fall MU

Upper Skagit River 7,976 7,748° (1.8) 967 7,454 5,380 (3.8) 3(1-8)
Lower Sauk River 543 5528 (1.8) 2008 681 1,400 (3.0) 1 (0-10)
Lower Skagit River 1,993 1,9328 (1.4) 251 2,182 3,900 (3.0) 4 (2-8)
Skagit Spring MU

Upper Sauk River 522 5028 (1.6) 130 330 750 (3.0) 1 (0-5)
Suiattle River 327 3198 (1.2) 170 400 160 (3.2) 2 (0-5)
Upper Cascade River 290 2918 (1.1) 170 1,2506 290 (3.0) 8 (0-25)
Stillaguamish MU

NF Stillaguamish R. 952 582 (0.9) 300 552 4,000 (3.4) 35 (8-62)
SF Stillaguamish R. 110 104 (0.7) 2008 300 3,600 (3.3) NA
Snohomish MU

Skykomish River 3,367 2,0528 (0.9) 1,650 3,500 8,700 (3.4) 30 (8-36)
Snoqualmie River 1,583 1,1428 (1.5) 400 1,2506 5,500 (3.6) 19 (3-62)
Cedar River 842 8028 (1.9) 2008 1,2508 2,000 (3.1) 20 (10-36)
Sammamish River 1,172 1288 (0.5) 2008 1,2508 1,000 (3.0) 86 (66-95)
Duwamish-Green R. 3,562 1,1798 (1.1) 835 5,523 - 57 (33-75)
White River® 1,753 1,2688 (0.6) 2008 1,1007 - 39 (15-49)
Puyallup River 1,570 6558 (0.8) 2008 5227 5,300 (2.3) 53 (18-77)
Nisqually River 1,687 5228 (1.0) 2008 1,2007 3,400 (3.0) 72 (53-85)
Skokomish River 1,305 345(0.8) 452 1,160 - 66 (7-95)
Mid-Hood Canal R.2 175 2008 1,2508 1,300 (3.0) 66
Dungeness River 354 1148(0.6) 200° 9257 1,200 (3.0) 67 (39-96)
Elwha River! 1,919 1178 (NA) 2008 1,2508 6,900 (4.6) 94 (92-95)
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1 Includes naturally spawning hatchery fish. Nooksack spring Chinook 2014 escapements not available.

2 Source productivity is Abundance and Productivity Tables from NWFSC database; measured as the mean of observed recruits/observed spawners. Sammamish
productivity estimate has not been revised to include Issaquah Creek. Source for Recovery Planning productivity target is the final supplement to the Puget
Sound Salmon Recovery Plan (NMFS 2006); measured as recruits/spawner associated with the number of spawners at Maximum Sustained Yield under
recovered conditions.

3 Critical natural-origin escapement thresholds under current habitat and environmental conditions (McElhaney et al. 2000; NMFS 2000).

4 Rebuilding natural-origin escapement thresholds under current habitat and environmental conditions (McElhaney et al. 2000; NMFS 2000).

5 Estimates of the fraction of hatchery fish in natural spawning escapements are from the Abundance and Productivity Tables and co-manager postseason reports
on the Puget Sound Chinook Harvest Management Plan (PSIT and WDFW 2013, WDFW and PSTIT 2005, 2006, 2007, 2008, 2009, 2010, 2011a, 2012) and the
2010-2014 Puget Sound Chinook Harvest Management Plan (PSIT and WDFW 2010a). North Fork and South Fork Nooksack estimates are through 2011 and
2010, respectively. Skagit estimates are through 2011.

6 Based on generic VSP guidance (McElhaney et al. 2000; NMFS 2000).

7Based on alternative habitat assessment.

8 Estimates of natural-origin escapement for Nooksack, Skagit springs, Skagit falls and Skokomish available only for 1999-2013; Snohomish for 1999-2001 and
2005-2014; Lake Washington for 2003-2014; White River 2005-2014; Puyallup for 2002-2014; Nisqually for 2005-2014; Dungeness for 2001-2014; Elwha for
2010-2014.

9 Captive broodstock program for early run Chinook salmon ended in 2000; estimates of natural spawning escapement include an unknown fraction of naturally
spawning hatchery-origin fish from late- and early run hatchery programs in the White and Puyallup River basins.

10 South Prairie index area provides a more accurate trend in the escapement for the Puyallup River because it is the only area in the Puyallup River for which
spawners or redds can be consistently counted (PSIT and WDFW 2010a).

11 The Puget Sound TRT considers Chinook salmon spawning in the Dosewallips, Duckabush, and Hamma Hamma rivers to be subpopulations of the same
historically independent population; annual counts in those three streams are variable due to inconsistent visibility during spawning ground surveys. Data on the
contribution of hatchery fish is very limited; primarily based on returns to the Hamma Hamma River.

12 Estimates of natural escapement do not include volitional returns to the hatchery or those fish gaffed or seined from spawning grounds for broodstock
collection.
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Table 5. Trends in abundance and productivity for Puget Sound Chinook populations. Long-term, reliable data series for natural-origin
contribution to escapement are limited in many areas (Source: NMFS 2015a).

NF Nooksack (early) 1.14 increasing 1.03 1.02
SF Nooksack (early) 1.05 increasing 1.02 1.01
Upper Skagit River (moderately early) 1.02 stable 0.97 1.00
Lower Sauk River (moderately early) 1.00 stable 0.94 0.96
Lower Skagit River (late) 1.01 stable 0.96 0.99
Upper Sauk River (early) 1.04 increasing 0.96 1.00
Suiattle River (very early) 0.99 stable 0.94 0.98
Upper Cascade River (moderately early) 1.03 increasing 0.98 1.03
NF Stillaguamish R. (early) 1.01 stable 0.96 1.00
SF Stillaguamish R® (moderately early) 0.96 declining 0.90 0.94
Skykomish River (late) 1.00 stable 0.92 1.02
Snoqualmie River (late) 1.02 stable 0.93 1.00
Cedar River (late) 1.05 increasing 1.01 1.05
Sammamish River* (late) 1.05 stable 0.97 1.01
Duwamish-Green R. (late) 0.95 declining 0.88 0.93
White River® (early) 1.12 increasing 1.06 1.10
Puyallup River (late) 0.97 declining 0.88 0.95
Nisqually River® (late) 1.07 increasing 0.96 0.99
Skokomish River (late) 1.02 stable 0.88 0.98
Mid-Hood Canal Rivers (late) 1.04 stable 0.86 0.99
Dungeness River (early) 1.06 increasing 1.04 1.06
Elwha River® (late) 1.01 stable 0.92 0.97

! Escapement Trend is calculated based on all spawners (i.e., including both natural-origin spawners and hatchery-origin fish spawning naturally) to assess the total number of
spawners passed through the fishery to the spawning ground. Directions of trends defined by statistical tests.

2Growth rate (A) is calculated based on natural-origin production assuming the reproductive success of naturally spawning hatchery fish is equivalent to that of natural-origin
fish (for populations where information on the fraction of hatchery fish in natural spawning abundance is available). Source: Abundance and Productivity Tables-Puget Sound
TRT).

3 Estimate of the fraction of hatchery fish in time series is not available for use in A calculation, so trend represents that in hatchery-origin + natural-origin spawners.

4 Growth rate estimates for Sammamish have not been revised to include escapement in Issaquah Creek.

5 Natural spawning escapement includes an unknown fraction of naturally spawning hatchery-origin fish from late- and early run hatchery programs in the Puyallup River

basin.
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For the purpose of assessing population status, NMFS has derived critical and rebuilding
escapement thresholds for some of the Puget Sound Chinook salmon populations based on an
assessment of current habitat and environmental conditions (NMFS 2000; NMFS 2004; NMFS
2011a). The 2015 status review concluded that total abundance in the ESU over the entire time
series shows that individual populations have varied from increasing or decreasing abundance;
generally, many populations increased in abundance during the years 2000 through 2008 and
then declined in the last five years (NWFSC 2015). Abundance across the ESU has generally
decreased since the last status review, with only 5 populations showing an increase in
abundance in the 5-year geometric mean natural-origin abundance since the 2010 status review
(NWFSC 2015). The remaining 17 populations showed a decline in their 5-year geometric
mean natural-origin abundance as compared to the previous 5-year period. The 5-year
geometric mean abundance for the entire ESU was 27,716 natural -origin adults from 2005
through 2009 and only 19,258 from 2010 through 2014; indicating an overall decline of -31%
(from Table 56 in NWFSC 2015). Geometric mean (1999-2014) natural-origin escapements for
5 of the 22 populations are above their NMFS-derived rebuilding thresholds (Table 4).
Geometric mean (1999-2014) escapements for ten of the 22 populations are between their
critical and rebuilding thresholds. Geometric mean (1999-2014) natural-origin escapements are
below their critical thresholds for seven populations (Table 4). The most recent geometric mean
(2010-2014) natural-origin escapements indicate that 8 populations are currently below their
critical thresholds.

Limiting factors. Limiting factors for the ESU described in Ruckelshaus et al. (2005) and
NMFS (2011a) include:

e Degraded nearshore and estuarine habitat: Residential and commercial development has
reduced the amount of functioning nearshore and estuarine habitat available for salmon
rearing and migration. The loss of mudflats, eelgrass meadows, and macroalgae further
limits salmon foraging and rearing opportunities in nearshore and estuarine areas.

e Degraded freshwater habitat: Floodplain connectivity and function, channel structure
and complexity, riparian areas and large wood supply, stream substrate, and water
quality have been degraded for adult spawning, embryo incubation, and rearing as a
result of cumulative impacts of agriculture, forestry, and development.

e Anadromous salmonid hatchery programs: Salmon and steelhead released from Puget
Sound hatcheries operated for harvest augmentation purposes pose ecological, genetic,
and demographic risks to natural-origin Chinook salmon populations.

e Salmon harvest management: Dungeness Chinook salmon are harvested at very low
levels (6%) in southern U.S. mixed-stock marine area fisheries targeting more abundant
Chinook salmon stocks and other species returning to other areas outside the action area
(this and following from PSIT and WDFW 2010b; WDFW and PSIT 2010). Total
fishery exploitation rates have decreased 14 to 63 percent from rates in the 1980s, but
weak natural-origin Chinook salmon populations in Puget Sound still require enhanced
protective measures to reduce the risk of overharvest. Managers will continue to
constrain fishery impacts on Dungeness Chinook salmon. Incidental harvest of
Dungeness 